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Magnetic resonance imaging technology can obtain the internal images of the 
body quickly and accurately, meanwhile, it almost does not produce any damage on 
the body, with the advantages of multiple imaging parameters, high contrast, 
non-ionizing radiation damage, etc. So it becomes one of the main methods of modern 
medical imaging. Currently, MRI instrument is universalized in major hospitals and 
research institutions, and have a huge market demand. But, the core technology of the 
MRI instrument is monopolized by foreign technology companies for a long time, 
price is very expensive. In China, the NMR instrument research and production is still 
in its infancy, the program is not mature enough, and the performance is relatively 
low. In recent years, with the advances in technology and changes in market demand, 
MRI instrument is developing constantly in the direction of the miniaturization and 
digitalization. So the further research of MRI instrument has great significance. 
As the research background of “Design of the 0.5T MRI instrument of joints”, 
this paper deeply studied the transmit channel and gradient channel in the instrument, 
and proposed a design scheme. First of all, the paper introduces the principle of 
magnetic resonance imaging and the basic structure of the instrument, then according 
to the functional requirements of the transmit channel and gradient channel and the 
miniaturization, digitization goals of instrument system, design the corresponding 
hardware circuit with the thinking of the Software Define Radio technology. The 
whole system with the FPGA as the core console center, among them, the transmit 
channel mainly includes the high-speed DAC module, filter module, power 
modulation module and gate control module, the gradient channel mainly contains 
DAC module, pre-emphasis processing module and differential output module. The 
paper detailed expounds the overall design scheme of the two channels, including the 
selection of key components, schematic design, chip configuration, and simulated 
some modules by software. And then drew the PCB layout according to the designed 
schematic, and soldered the components. Finally, we tested each PCB of two channels 














gradient channel we designed were working properly, each channel can achieve the 
function of its design, basically meet the requirements of 0.5T magnetic resonance 
imaging system. In addition, we summarized and prospected the work of this paper at 
the end of the paper, and put forward the improvement suggestions according to the 
test results.  
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